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PractidonerVs Doekcl No. 67,200-613 PATENT 

IN THR UNITED STATES PATENT AND TRADEM AUK OFFICE 
In re application of: Tsai, ci al. 

Serial No. 10/050/322 Cmnip No.: 1756 

I'ilcd: Jjin. ! 5, 2002 Examiner: N. M. Barroui 

Iji Response to Office Action 
Dated: 07/07/2005 

For A Bi-Layer Photoresist Dry Developnicnt tind Reactive ion Blch Method 

Mail Stop: Appeal 
CoiiiiTilsJiiioncr i'or Palctils 
PC) Box i4.'>0 

Alcxiuidria, VA 223 J3-H50 

SPECIAL NOTICE TO EXAMINKU; 
PLEASE inSREC ARP PREVIOUS FAXED SUHMISSTON SENT TO YOU 8/3/05. 

1'RANSMI ri'AL OF SECOND APPEAL BRIEF (PATENT ArPLlCATFON 37 CFR 192) 

1 . 'I'ransinitted herewith^ via facsimile, is the SECOND APPliAL BRIEF in this application with respect to 
the Second Notice of Appeal Hied on Juiv 20> 2005 and the First Notice of Appeal filed on August 30. 
.2.00.4, 

2. STAfUS 01- APPLICANT 

lliis application is on behalf of i»ft/f>r/nr>Qc t. n*** 

R otherthanasmail entity. 06/05/2085 110111 000S008& 10050328 

a asmallcmily. 01 PCs 1482 500. 

A verified statement 

□ is att4icbed. • • 
' f;i was already lllcd on 



3. FRF. FOR FILING SECOND APJP.EAL BRIEF 

Pursuant to 37 C,fM<. J . t7(e) ihc fee for lliing the Second Appeal Brief is: 

H l-eePrcvioiislySubniilledwithFirat Appeal Brief on 10/28/04 ($34^ 
rj small entity $250.00 

a other than a small entity $500.00 

iFiS ^^^^^^^^'^ m 8P ^PP^^' Brief fee due: S 1 60.00 (DilTcrence due to New Fee Rates 
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CKK rtFlCATE OF MAIMNH OH KAtf yiMII.K I RANSMISSlOW fJ7 CSM. 1.8:0 



I licrcby ccjtUlcd that tliLs correspondent is (I) □ being deposited with the United Stutc^j Voaiai Service with ifunicieni 
|M>stat;c as first class mail in an cnvclcpit addrci;bcd>rtfie*CoffWHiRSioncr tbr I'atcnts, I* O Box J 450, AJexandrun VA 223 13- 

1450 on August 2<)05; or (2) ^ bcini 

fiiesimile mniUier (.i7l)-273-8;MI0 on AugiLst 



Kandy W. Vimti 



l^intctl Nuine 



Signature 




led (.0 the United States !*atcnt and Trademark 0»Ticft nl 



Ddtc 



Plcsiice rArwftfd alt correspondence to 
'HJNCJ A ASSOCIATKS 
X.1K W. Kong J.akc Koad, Suite 120 
Bluumncld Ititls, Ml 48302 



4. UX'ltiNSlONOFTFRM 

NOTE: The lime perioOs S6l. lortli in 37 C.I Mi. 1.191 are xubjeet (o Qje provision or§ 1.136 for paicni applications. 

37 C.F.R. 1. 1 9 1(d). (But see 37 (XV M. 1 .645 for extension of time in itiicrfcreTn;© proceedings and 37 C.F.R. 
1.55(>(c) for extension of lime in reexunutitaion proceedings). 

(complete (a) or (b), as applicable) 

i'he proceedings herein arc for a patent application and tlie provisions or37 CF.R. 1 .136 apply. 

(a) D Applicant petititm.s for an extension of time under 37 C.F.R. 1.136 

(tecs: 37 CF.R. 1 . l7(aHd) for the total number of months checked below: 

iixtensjOD Fee ihr otluir than Fee for 

(months). small enti ty small entit y 

□ one month $ 120.00 $ 60.00 

□ two months $ ^50.00 $225.00 

□ three monllis $ 1,020.00 $510,00 

□ four months $ 1.590.00 $795.00 

Fees 0,00 



If an additional extension of time is required, please-coni^ider this a pelilion therefor. 

{c/wcfc and complete ihcfwxiiwnjf.ap^ 

. □ Au extension for .„„V". months has already been sec.uried! The fee paid ' 

thertjtbre of $ iis deducted ftom the total lee dtit for the total montlts 

of extension now requested. , , 

Extaisioh fee due with tliis request $ _ . J,,^ 

or ' 

(b) □ , Applicant believes thai tio extension of term is required. However* this 

eondiiiortal pcilcion ts being jtiaOe to provide for i!ie possibility that applicanl 
has tJiadveitently oyerlopkcd iho necd Iqt aipetitipn and.tee tor cxiensign of 
• time' ■ . • • ■ ■ ' 
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TO'VAT^TOnxrR 



Appeal Brier fee $ 160.00 
Extension fee (it ai]y)$ 0.00 



TOTAL FEE DUE: $_I6M0 



6. 



van PAYMEN T 



Atlachcd is a Credit Card PayrttcrU l«*orm in the sum of $160.00. 

The Cornnussioncr is hereby aiitiioriz^ to charge Deposit Account No, 

the amount of $0.00. 

A duplicate copy oftfiii; tnuistniual is attached. 



in 



7. 



mil DliPlCiliNCY 



NO It*:: If there is a fee deficiency and thcrc is no inithorivdUori ui chur^^e un oix^nuni, addlifonal fees arc 
neccssajy to cover the additional time consumed in mtuking up Uh: original deficiency. H'lhc 
nmimuin, six-mottiU (Kriod has expired before the dclTcieney h noted inu\ diirecCedt the 
iippliciiiiod h held ahajuloned. In those Instances where uiilhoriztitiou to charge h inchided, 
proai5:siii2^ dehiys tire eneountercd In returning the papers to the PTO Finance Bnincb in onter ti» 
Hpply lhe:;e dmrges pHur aeUon on tiic cases. Authorization to chari^c the deposit account Ibr 
any fro deficiency should he cfieeked. Sec the Notice of April 7, 1065 O. G. 3 i-33. 

LU Ifany addillonal extension and/or fee is required, charge Deposit Account No. 

(a duplicate copy of this letter is enclo.scd). 



AND/OR 




□ 



If any addhional fee for choms is rcquircJL cliargc Account No. 
(a duplicate copy of this ictter is cnclosedji 



. Rcg.N0.31»311 . 



llandy W.Tiine 



Tel No. (248) 540^4040 . . . 
Tang &AssoeiaTes . 



■ i3fi W. Long Ukc Road - SuUii 1 20 ' 
B!ooTnfiol<l HilUf Mictiigan 48302 . 



.•: ;^-..V;-:3-.":. ;■- 
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RECEIVED 

CENTRAL F5W( CENTER 

AUG 0 4 2005 



IN THE UNITED STATES PATENT AiHD TRADEMARK OFFICE 
BEFORE ^HE BOARD OF PATENT APPEALS AND INTERFERENCES 



Appl iOcHiLs: Tsai cl cil. 
Serial No. : 10/0b0,322 
Filed: Ol/lb/2002 



Group Art umt: 1.756 

ExaiDiner: N* M- Rarreca 

In Rcsponije t.o Office Action 
Dated: 07/07/200S 



For: A BI-LAYER PHOTORESIST DRY DEVELOPMENT AND 
REACTIVE ION ETCH MHITHOD 



Attorney Docket No.: 67,200-61.3 



CERTIFICATE OF M?^LINl5 OR FACSIbairE TRAWSMISSI<»T 
i h<:rc:by r.i.HcJ Uiill. tU).LJ.«SpondtMK.'C* XG (1) □ being deposited with hhn (JniLc^d 

f'SLiJt.HK ro.sl.H.1. :inrv-j<:H wi.l..h Kui f i cn hiiI: po.'ihaqw first Class maii in an **nvtt1.<ip« 

«idrl rnsHRd to thR Conmii oner tor Prit««ts, P o Box 1450, Alexandria, VA 2'//JX'.i"\AS0 <>ri 

AuyiiKt , 2005; or Jg| being tarwjj»i>ici- Kriuj:imlLt-<jd Lo tho United States Patent. 

find Trademark Office at facs.in»iXe ninpt^er (vm-:>.73-fl300 wn Aaguiil^ ., 2005. 



Randy^ W> .Tung 
Printed Name 

Floas^ forward all ccrrespondonc^ to 

tunc; & A.S.SOCTATF.S 

H.-^ft W, T^ong I.alce Road, Su.Ue tW 

Ploomfield Hills, MI 40y02 



Second APPEAL BRIEF 

Box Appeal 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

APPELLANTS appeal in the captioned application from the 
Excuniner's final rejection, dated 04/13/2005, of claims 1, 3, 5, 7, 
ll;-1.3,\'23-^?.^-,.-and.3^^ ♦ / .; 




Date 
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11. is urged that Kxaminers final rejection be reversed 
cind thai all the clalnts currently pending be allowed. 

(1) REAL PARTY IN INTEREST 

The real, party in inLcrost in the present appeal is the 
recorded Assignee, M'^iiwan SemiconducLor Manufacturing Company, Titd. 

(2) REIATED APPEAI.S AND INTERFERENCES 

There Lxto no Other appeals or interferences that arc 
known to the AppeilanL, the Appellant' logal representative, or 
the fassignec- 

(3) STATUS OF CLAIMS 

Claims 1, 3, b, 7, ll-lS, 23-26, and 30-38 are pending in 
the Application - 

Claims 2, 4, 6, 8-10, 14-22, and 27-29 have been ; • 
cancelled. 

Claims 1, 3, 5, 7, 11-13, 23^-26, and 30-38 stand 

rejected. 

APPELLANTS appeal from the rejection, ol ci-aiTDS 1/ 3> 5, 
•/ ^ . .7',. 11t13;, :23^?6y;-aiid:'3p-3$C ' 
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(4) STATUS OF AMENDMENTS 

A first ameruiiiient was filed by Applicants on or abouL 

3/17/2004. 

A Request for Reconsideration Irom Final Reiftct.ion Wc-^u 
mailed on or about 7/28/2004 Including proposed amendments which 
were noL oaLercd according to an Advisory Action was mailed on 
8/24/2004 . 

A first supplemental, amendment was mailed on or about 
10/27/2004 and cnLcrcd. 

A first Appeal brief was mailed on or about 10/30/2004. 

An Office Action .re-opening, prosecution was mailed on or. 
about 12/16/2004. 

An Office Action in reply to the re--opened prosecution 
was mailed on or about 2/17/2005 including propoged ame.ndments 
which were entered, 

A second final .rejection v;as mailed, oh or about. 

4/13/2005.. >VV'- 0 •-.;-VS./;;v';X;v 
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A aocond Request for Reconsideration wfas fiicd on or 
about 6/30/2005 including proposed amendTnents which were rofuscd 
entry in an Advisor Action mailed on or about 7/7/2005. 

A Second Supplemental Amendment has been filed prior to the 
InaLunL Second Appeal Brief on or abouL 8/7/2005 to overcome 
ExaminerfJ objecLions and rejections under 35 USC Section 1.1.2, 2d 
pr.\raqraph- AlLliough the status of entry is unknown at this time, 
the Appeal Briel is written with the assLunpLion of entry* 



(S) SUMMARY OF CliAIMED SUBJECT MATTER 

Independent claims 1, 2b, and 32 are directed to a method for 
a method for etching an opening using, a bi^layer photoresisit -to 
improve an etching resoiulion and reduce particul^^ 

P'or example, several problems with prior art bi'-'layer . . 
development processes are recognized by ApplicanLs including 
ashing- processes' as outlined in paragraph/.009 ■ wh'ejre iApp-ll^^^ 
recognize the problem of residual, particle cbntam.in.atiQ'n . • 
generated in ashing ^x\6 etching processed iri^^^^^^^ 
• .' •:such'..-p^^^^ 
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claimed invention is directed to ov«rcojuc Liieso shortcomings in 
Die price art. 

Independent claim 1 outlines ^ bi-layer resist mask 
development process where a first (non-silicon containing) and 
second resist layera (silicon containing) are formed with a 
specified thickness followed by a patterning process for the 
second (npper) resist iaycr and a dry development process of the 
first resist layer (lower layer), followed by an etching process, 
and loilowed by an in-sltu ashing process to remove remaining 
overlying resist layers. 

Independent claim 2b further specifies the bi-iayer 
development process including dry development gases, and 
applicable wavelengths of exposure of the second resist iaycr. 
In addition^ claim 25 further outlines inr^ltu etching, ashing 
and plasma .cleaning., steps. • . • ■ . • 

Independent claim 32 further* .specifies a- .sequence of ihr 
steps following patterning the ■ bi.-layer resist incluclihg an 
ashing process to Remoye the .s.econd res.ist lyayer, . follpwed by 
*. et.chi;ng. "-.afTi-.o.p^^ ;by/-.re.m^^ 
• • by a second •ashang -proce'ss./-'"f 
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KM.qure.s lA to IG show cross secLional side view 
rfipresfint.at.i6n55 of a portion a semiconductor device according to 
an ex(?Tnplcary step wise manufacturing process as embodied in the 
various claims. Figure 3 shows an exemplary process flow Lxa 
embodied in Liio various claims. Paragraphs 0033 to 0044 outline 
exemplary process? steps with respect to h'iqures lA to IG. 
Paragraph QQ4 6 ouLiiries Ltic beneTits and problems overcome by 
Applicants disclosed and claimed invention 

(6) GROUNDS OF RgJECTIOH TO BE REVIEWED ON APPEAL 

1. Claims 3, 5, 7, 11-13, 23-26, 30-38 stand rejected 
under 35 USC 103(a) as being obvious over Tsai (US 6,787, 455) in 
view o£ Douglas (US 5,545,290). Applicants have filed a 
statement of common ownership with respect to Tsai t.h\3S 
disqualifying Tsai under: 35 USC 103 (o) ^ Nevertheless ^ 
traverse Tsai herein.- * . ' . ' 



(8) ARGX:rMEKT 

Rej^cision unjday 35 OSC iO,i{a) ' 
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Claimg 1, 3, 5. 7, 11-13, 23-26, 30-38 

Tsai et a\. disclose a method for formincj an opening using a 
bi-layer photoresist wherein a dry development process of an 
underlyinq resist layer is carried out using a plasma comprising 
oxygen, carbon monoxide, and argon (see abstract) - Nowhore does 
Tsai disclose or suggest uaing nitrogen, oatygen and argon in the 
dry dGvelopmont process as Applicants disclose and claim. 

On the other hand, Douglas discloses a method for trench 
etching to provide a high level of control over the aidewall 
profile of the trench and a high degree of selectivity to the 
etch mask. The method of Douglas is disclosed for etching silicon 
and tungsten. In the silicon etching method, carbon monoxide or 
nitrogen is added to etchant gases such as HBr, MBr/SFfs, BCI3, 
and SiCl4 to fqx^m a pa^siyant over silicon to protect the silicon 
from etchant gases such as HBr, . HBr/SF^, * BCI3V ^xid/ SiC^ 
Abstract).* Douglas teaches that the -passiVant gases include a 
pi bonding system that create a weak adductlve bond to dangling 
bonds created during etching to the sides of the trench being 
etciied and are not removed, ^ue- the '.oblique * angle o etching 
(tapered sidewalls) (s^e Abstract) : .The; selectivity with respect 
to silicon etching.. is achieyed./since ;the pass-i^^^ 
* ■. ■•- ' more, -str.on.giy v. t Av^^ ■ 'sides ".qf .t'he;vta*j^^^^^ • 
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Abstract) - 

The eLoh mask ol Douglas is disclosed to foe silicon dioxide 
or photoresist. Douqlas additionally disiclosos that the principal 
of operation of the passivant gases includes ''^passi vatinq the 
surface of the silicon substrate and preventing reaction between 
the silicon substrate and the halogen atoms generated from the 
HKr-based discharge" as well as passivating resist or silicon 
dioxide during the silicon or tungsten etching procosts Lo improve 
re.sistance (selectivity) of the etching mask (resist or silicon 
dioxide) to etching (see e.g., col 1^ lines 56 - col 2, lines 
12). • 

Douglas discloses that the passi.vant gases create weak bonds 
to the sides oi the mask and the trench during dry etching of the 
trench with halogen gases to improve selectivity (resistance to 
dry etching) of the mask. Moreover,'. Douglas, discloses that a 
resist etching mask is first formed prior, "to etching, a trench 
according to conventional photolithographic processes {.col 3, 
lines 1-35) which implies a wet develofxment pxoG&.as to form .the 
patterned resist mask. 

Nowhere do.es Douglas disclose a bi - layer, dtspy deyelop?&€|n1:.- 
•process , . .or . a . 'sill.ciipn ■ cpntaiining'.xe.s^^^ /*iayer'\ p^r&tXyi:Xig >a...'noh4 , " 

PAGE 12/27 ' RCVD AT mos 2:S8:53 PM [Eastern Daylight Time] ' 



08-04-' 05 14:11 FROM-TUNG & ASSOCIATES 



12485404035 



T-430 P13/27 U-699 



silicon containing resist layer;, or any other aspccL ol 
Appli.cant{3 disclosed and claimed invention. 

There is no apparent, iriotivatioii lor combining the silicon or 
tungsten etching process o£ Douglas with the bi-layer resist 
development process of Tsai et al. The bi -layer dry development 
process oi' Toai oL al, works by a different prijiclpal of 
operation than the in situ passivation trench etching process ol 
Donglas- 

For example, Tsai cL ai, teach first forming an etching laask 
in an upper silicon containing resist layer prior to dry 
developing Lhe underlying resist using carbon monoxide and oxygen 
to form a bi-layer etching mask for etching an opening. Tsai et 
al. additionally teach that: Lhe upper resist layer may be removed 
by an ashing process prior to etching an opening (col 5^ lines 
55-62). Thus, the combination of the teachings, pf poutj^jLas .." . • 
including in-situ passivation a single resist layer .etcbipg mask, 
during etching of a trench in silicon following wet development 
of a resist mask with tho teachings of Tsai et al. including * bl- 
layer resist dry developing followed by removal of an uppeacmost 
resist layer by an ashing process (oxygen) prior to etching a 
trench (opening) would destroy -the p^ri-n^^^P^^- of operation of. 
either pf .thG^ methois^ Dougia-s' qr- .Tsai .^ /; ,•.„■.... 

PAGE 13/27 ' RCVD AT »4i2005 2:58:53 PM 



08-04"' 05 14:11 FROM-TUNG & ASSOCIATES 



12485404035 



T-430 P14/27 U" 



For Gxamplo, any combination of the Lcachlngs of Tsai el 
al. and Douglas in an effort to recreate Applicants disclosed and 
claimed invention would dcsLroy the resist etching mask of 
DouglaS/ or destroy the dry dovolopment process of Tsai et al . , 
making bolh methods nnsw.itablc for their intended purpose • 

Kven assuming arguendo^ a proper xnoLivation for combining 
Lhc LoacJiingts of Tsai et al. and Douglas, which Applicants do not 
concede, auoti combination does noL produce Applicants disclosed 
axid claimed invention. 

The coriit)ination of Tsai et ai. and Douglas do not disclose 
several eleiiienl^iJ of Applicants disclosed and claimed invention 
including dry development of a bi^-layer resist using nitrogen, 
oxygen and argon, as Applicants hi^ve disclosed and claimed. 

Rather the use of oxygen in' the trench etching process -bf' 
Douglas would likely remove the single layer resist mask of ' 
Douglas, making it ineffective and unsuitable* for its intended 
purpose - 

"Finally^ the prior art reference (or references when . 
combined) must teach or suggest' ;ai 1 * the clairft .limitations .• U^^^^^^ 
.teaching or, sugges'tion-. ta -.ciaimedVqQ?^^^ ■>nd,.th.e;;.. : ; 
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tcdsonabie cxpecLaLion ol success musL both be found In the prior 
art, and not hasecJ on applicant's disclosure.'' In re Viiack, 947 
F.2.d 488, 20 USPQ2d 1438 (Fed. CAr. 1991). 

''A prior art reference mugt be considered in its enliroLy, 
i.f?.^ as a whol.e includinq portions that would lead away Irom the 
claiined .i nvfinti on . »V..2*/. Goxc-i £ A:j30cliilos ^ lac, Garlock, Inc. ^ 
7P.1 V\2d, 1540, 220 USPQ 303 (Fad Cir. 1983), cert denied, 469 
U.S. 851 (1984). 

^^11 the propO£<ed modification or combination oi Lhcj prior 
art woaid change the principle of operation of Lhe prior art 
invention being inodilied, then the teachings of the rel'erences 
are not sufficient to render the claims prima facte obvious," In 
re Rcitti, 270 P. 2d 810, 123, USPQ 349 (CCPA 1959). 

''If proposed modification . wou.'id^ render the prior 4rt.. ■ 
invention being modified unsatisfactory for its . inte'hdqd purpose, 
then there is no suggestion or motivation to make the proposed 
modification-" In re Gordon, 733 F.2d 900, 221 US9Q''H25 (F<^d;, 
Cir. 1984) . 

'''The mere fact that references can be combined or. modified 
does not render the:'- result-ant: oombination . obvious . .unless^ vttoe.; ■ *. 
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prior arL aiyo fiugycsts the desirability of the combination-" In 
ro Mills, 916 F-2d 680, 16 USPQ2d 1430 (Fed. Cir. 1990). 

Therefore Tsai et al., singly or in coinbinalion with DoiKjlas 
fails, to mak«3 out a priiiici facie case of obviousness with respect 
Lo Applicants disclosed and claimed invention. 

CONCLUSION 

Examiner has not moL Lhe burden of establishing a prima 
feicic^ caise of obviousness with the teachings of Tsai in 
combination with Douglas. Rather, APPELLANTS disclosed and 
claimed Invention has been demonstrated to be nonobvious* None of 
the cited references, individually or in combination, solve the 
problem in a way recognized and soived by Applicants. 

The fact th^it . Examiner can pr<)duce no referj^nces, /alone or 
in combination, disclosing or suggesting APPELLANTS- dlsciosed* and 
claimed invention strongly supports a, conclusion of 
patentability. 

It is therefore respectfully submitted that Examiners., 
final rejection of Appellants claims is improper under, the • 
statutory standard, of 35 USC § 103 (-a), as Interpreted "by; t>Qth^-^^^^^ 
" \ • . ; ..Board and! the ;Coui?ts.; V .! •'::.-V^''.-^ */*'.- -^V^ 
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The rever.sal of the final rejection .i.a respect. fully solicit etl 
from the Board. 




Randy W. Tung 
Reqistration No. 31,311 
Teieplione: (248) 540-4040 
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CIAIMS APPENDIX 

1 , A method for Htching an opening using a bi-iayer phoLoreaist 
Lo improve an etching resolution and reduce parti culeato 
conl^mination comprising the atepa ol : 

providing an unpatterned non-silicon containing photoresist 
l^yer ovc-3r a aubstraLe to form b first resist layer; 

providing a ailicon containing phoLorc^jist layer on the 
first resist layer Lo form a second reaiat layer thinner than the 
first rosisL layer; 

exposing the second resist layer Lo form a second resist 
layer paLLcrn revealing first resist layer portions; 

dry developing said first resist layer portions according to 
the second resist layer pattern to .reyp 

to a first plasma etching process, donais.tihg. essentially ^ 
nitrogoii, oxygen, and argon to form an- etching mask; . . . 

plasma etching according to a second jjlasma ..etctiing; process 
an opening into the substrate according to thei etching mas.k; and, 

then ca r:rying. out" ;.cin in ^'.si^^ 
remaining .overlyi^^^ re.i?ist I'tgyfers /selected' from the groiip.'':'' \ '\^ 
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contjisLing of Ltio firsL and second resist Layers, 
2 . cancelled 

'I'he method of claim 1, wherein the first resist layer 
comprises a non-photoactive polymer . 

4 • cancel 1 ed* 

5. The niethod of claim 1, wherein th€3 activating iight source 
comprises a wavelength selected from the group conisisLing of 
about 157 nanometers and about 193 nanometers . 

6. cancelled 

7. The method of claim 1, wherein the first resist layer has a 
thickness of about 1000 Angstroms to about 5000 Angstroms- and the 
second resist layer has a- thickness of about 500 ;Z^ngstrpms to. 
about 3000 Angstroms. 

Claims 8-10 are cancelled 

11. The method of claiin 1, v^herein ' the. opening is - s from 
the group consisting of. a, via hole^. /a /.trench -l^ contact . 

• , -hole.: • ' ,\ ^\::\ Oy^^'y;'--'^ ■•^'''^^^^ 
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12. The method oL ciaixii 1, lurLher comprising the step of 
removing only Lh<s jsecond rGi5i£jt layer according Lo a lirst aahing 
proi::c?«!5 followinq the step of dry developing and prior to LiiQ 
step of plasma etching. 

13. The method of claim 1, wherein the in-yitu astiing process 
comprises am oxyqen containing plasma and a component seiecLcd 
from the group con^ji.stlng of nitrogen and fluorine to 

stmul taneovjsl y clean plasma reactor contact surfaces. 

Claims 'lA-22 are cancelled 

23. The method of claim 1, wherein the first resist layer is 
selected from the group consisting of an X-line photoresist, an 
acrylic polymer, and a polyvinyl alcohol polymer. 

2<1- The method of claim 1, wher.eiq .the' second resist layer • 
comprises a DUV photoresist whereiin the .silicon comprises silicon 
incorporated from a source selected from the' group consisting of 
a silylation process and, from silicon monomers. 

25. A method for etching, a. semicondubtor device feature using a 
foi-layer photoresist .to :irnprpye- an, •open:i.):>.g etc^ and 
; ..reduc.e .particulatei^';'cb^^^^^ 
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providinq a non-silicon containing photorftsist layer over a 
dielectric insulating laY€3r to loriu a first resist laycar; 

providing a silicon containing photoresist layer on the 
iirsL rosisL. layer to form a second resist layer thinner than the 
first rcsiaL layer; 

patterning tlic ijocond re^sist layer according to a 
photoiithographic exposure process comprising a wavelength 
selected iroiii the group consisting of 157 am and 193 nm; 

wot devciopiiig the second resist layor to form a patterned 
scicond resist iaycr; 

dry developing the first resist layor according to a dry 
etching chemistry. formed by supplying. gases consisting 
essentially of nit rbgeh/ oxygen, -and -.argoriy to ^ceveal the .; *, . • • ; 
dielectric insulating layer to. form an" etching mask; 

plasma etchj.ng xn^-sit-^ an .optjning in the dielectric 
insulating layer according to. the- et.ching .mas?l<:; • • 

•then carry.lng- put . an. ih-situ; oxygen -.^^ to .remove 

: . ' . oye.'r l.yi ng .r.es is t ;;iayer:s • "cQmpr^lf ieast/ the /f ir^^^^ . • 
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layer; 

wherein, during the in-situ oxygen ashing pLX)CCSS a 
simultaneous in-situ plasma cleaning process is pcrlormed 
comprising adding a component selected from the group cua2jiif:>ting 
of fluorine and nitrogen to clean plasma reeictor contact 
suriciccs , 

26. The moLhod ol claim 2b, wherein the second resist layer is 
removed in-situ according tc a i'irst oxygen ashing process, 
opLionaiiy inciudiiig Lhe simultaneous in-situ cleaning process, 
following the stop ol dry developing and prior to the step of 
plasma etching. 

Ciaims 27-2 9 arc cancelled 

30. The method. of claim 25, wherein the first resist l^ypr.is 
selected from the group consisting of ah J-line photoresisLy . an, 
acrylic polymer, and a polyvinyl alcohol polymer. 

31. The method of claim 25, vjherein the second resist layer 
comprises a DUV photoresist wherein -the .silicon comprises silicon-, 
incorporcited from a source selected from the group consisting, of . 
a silylation process, and ■ from silicon monomers* . • 
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32. A method for etching a semiconductor device leaLurc using ^ 
bi-laycr photorcisii^ L Lu Improve an opening etching reisoluLion and 
reduce particulate contamination comprising the steps of: 

providing a non-silicon containing photoresist layer over a 
dielectric insulating layer to Torm a first resist lay^or; 

providing a silicon containing photoresist layer over tiic 
first resist layer to form a second retijisl layer thinner than the 
first resist layer; 

palLcrning the second resist layer according to a 
photolithographic exposure process comprising a wavelength 
selected from the group consisting of 157 nm and 193 nm; 

wet developing the second resist layer to form a patterned 
second resist layer; 

dry etching the first resist layer according to a dry 
etching chemistry comprising nitrogen, oxygen, and argon^ to 
reveal the dielectric insulating layer to form an etching mask; 

then carrying out a first in-situ oxygen ashing process to 
remove the .second" resist layer/ . ■;• ; *;.;• ;. \ V • 
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then plasma etching in-situ an opening in Iho dielectric 
.insulating layer; 

then carrying oul a second in-slto oxygen ashing proccce to 
remove thci fir^^t resist layer; 

then plasma etching in-situ through a bottom etch stop layer 
comprising the substrate; and, 

then carrying out an in-situ plasma cleaning process 
comprising a component S€-2lGcted Irom the group consisting of 
fluorine and nitrogen to clean plasma reactor contact surfaces. 

33. The method of claim 32, wherein at least one of the first 
and second in-situ ashing processes comprises adding a component 
selected from the group consisting of fluorine and nitrogen to 
simultaneously clean plasma contact surfaces.. 

34. The method of claim 32, v;hcrein the first resist layer is 
selected from the group consisting of an 1-line photoresist, ari 
acrylic polymer ^ and a polyvinyl alcohol polymer. 

35. The mciiLhod o£ claim 1, further comprising the steps of:. 

etching'/thrbugK.^^ 
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sub.st ra te ; and;. 

carrying out an ,i.n-situ plasma c:leaniriC| process comprising a 
component select.ed £ro/n the group nonsisting ol L'luorine and 
niLrogoii Lo clean plasma reactor contact surfaces . 

36- The method oL claim 1^ wherein the dry development procosS/ 
Liic pla:5ma etching proccisis^ and Lhe ashing proces^s are carried 
out in a dual source H£' power plasma reactor comprisinq an KF 
biasing power source. 

37. The method of claim 25, wherein Lhe plasma reactor comprises 
a dual source KF powejr plasma reactor comprising an RF biasing 
power source - 

38. The method of claim 32, wherein the plasma reactor comprises 
a dual soiarce KF power plasma reactor comprising an RF. biasing, . 
power source. • . • • *' ' ' 
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